significant association between the mother's preceding pregnancies and fetal development and 54 neonatal survival (Vernier et al., 2010) . A positive association was found when current conceptus 55 and conceptuses of preceding pregnancies were of the same sex, and a negative association when 56 they were of opposite sex. An immunological hypothesis was put forward to explain the 57 phenomenon. It is based on the sex-linked concepto-gravidic antigenic dissimilarity, due to 58 paternal antigens of the conceptus, and capable of affecting fetal development and neonatal 59 survival through a selective implantation process (Vernier et al., 2010) . 60
Early in gestation, the implantation of the blastocyst is a critical stage that almost half of 61 the conceptuses fail to achieve (Bjercke, 1999; Clark, 2003; Norwitz et al., 2001; Tyler, 1961 ; 62 Vatten and Skjaerven, 2004) . Implantation seems to be immunologically controlled (Kirby et al., 63 1967; Simmons and Russel, 1966; Tyler, 1961) . Both male and female conceptuses can induce 64 an immune reaction from the gravida. The concepto-gravidic dissimilarity, due to paternalneonates were divided into cohorts according to the sex of the current neonate and the number 94 and sex of the mother's preceding pregnancies. Comparisons were made between pairs of 95 cohorts of the same sex and parity but with different configurations of preceding pregnancies. 96
The analysis included parity one, two, three, and four or more, and the 'dose effect' of preceding 97 pregnancies. 98
99

Results
100
Characteristics of the participants in the Length of Gestation Study. 101
TABLE 1 103
Gestation length of male and female neonate and mother's parity. 105
The gestation length of the male neonate is shorter than the gestation length of the female 106 neonate, for each parity of the mother ( Table 2) . The difference between the gestation length of 107 male and female neonates increases with the mother's parity. The average difference, for all 108 parities is 0.56 day. The gestation length of a male neonate born from a primiparous mother is 109 slightly longer than the gestation length of a male neonate born from a multiparous mother 110 (280.75 vs. 280.36 days). The gestation length of a female neonate born from a primiparous 111 mother is slightly shorter than the gestation length of a female born from a multiparous mother 112 (280.96 vs. 281.07days). In general, the gestation length of a male or female neonate increases 113 for the first three parities of the mother (Table 2) . 114
115
TABLE 2 116
Gestation length of male and female neonate and mother's preceding pregnancies. 118
The gestation length of a male neonate born after a male preceding pregnancy of its mother lasts 119 0.58 day longer than the gestation length of a male neonate born after a female preceding 120 pregnancy of its mother (Table 3 ). The gestation length of a male neonate born after 2 male 121 preceding pregnancies of its mother lasts 3.76 days longer (P < 0.05) than the gestation length of 122 a male neonate born after 2 female preceding pregnancies of its mother. The gestation length of a 123 male neonate born after 3 or more male preceding pregnancies of its mother lasts 3.72 days 124 longer (0.05 < P < 0.10) than the gestation length of a male neonate born after 3 or more female 125 preceding pregnancies of its mother (Table 3) . 126
TABLE 3 128 129
The gestation length of a female neonate born after a female preceding pregnancy of its 130 mother lasts 1.44 day longer (0.05 < P < 0.10) than the gestation length of a female neonate born 131 after a male preceding pregnancy of its mother (Table 4 ). The gestation length of a female 132 neonate born after 2 female preceding pregnancies of its mother lasts 2.49 days longer than the 133 gestation length of a female neonate born after 2 male preceding pregnancies of its mother. The 134 gestation length of a female neonate born after 3 or more female preceding pregnancies of its 135 mother lasts 0.14 day longer than the gestation length of a female neonate born after 3 or more 136 male preceding pregnancies of its mother (Table 4) . 137
138
TABLE 4 139
The value of the gestation length of the neonate, born after mixed (male and female) 141 preceding pregnancies of its mother, stands between "after all female" and "after all male" 142 preceding pregnancies (Tables 3 and 4 The gestation length of neonates increases slightly for the first three parities of the mother 147 and decreases at higher parities. The gestation length of a female neonate is longer than the 148 gestation length of a male neonate for each parity. The mean difference between male and female 149 neonate is about half (.56) a day, in favor of the female neonate. The difference between female 150 and male neonates increases with the mother's parity for the first four parities, and levels off at 151 higher parities. Inversely, the gestation length ratio decreases with the mother's parity (Table 2) . 152
153
Influence of the sex of the conceptuses of the mother's preceding pregnancies on gestation 154 length of the current pregnancy. 155
The gestation length of the neonate, born after same sex preceding pregnancies as its 156 own, is longer than the gestation length of the neonate born after opposite sex preceding 157 pregnancies. This difference increases with the number of same sex preceding pregnancies, and 158 decreases with the number of opposite sex preceding pregnancies (Table 5) . 159
160
TABLE 5 161
mother's preceding pregnancies of the same sex as its own (Table 5) . Thus, the value of the 164 gestation length of the male neonate increases with the number (dose effect) of male conceptuses 165 (zero, one, two …) among the mother's preceding pregnancies (Table 3) . Similarly, the value of 166 the gestation length of the female neonate increases with the number (dose effect) of female 167 conceptuses (zero, one, two …) among the mother's preceding pregnancies (Table 4) . 168
There is a negative association between the length of gestation of the neonate and its 169 mother's preceding pregnancies of opposite sex to its own (Table 5) . Thus, the value of the 170 gestation length of the male neonate decreases with the number (dose effect) of female 171 conceptuses (zero, one, two, three …) among the mother's preceding pregnancies (Table 3) . 172
Likewise, the value of the gestation length of the female neonate decreases with the number 173 (dose effect) of male conceptuses (zero, one, two …) among the mother's preceding pregnancies 174 (Table 4) . 175
176
Factors of variation of the gestation length. 177
There are many factors purporting to influence gestation length in the literature. They can 178 be classified into three groups that relate to the conceptus, its parents (mostly the mother), and occasion of a subsequent pregnancy, the sensitized gravida will tend to "attack" the blastocyst 204 carrier of the same antigens against which she has been sensitized previously. This would reduce 205 its chances of succeeding the implantation, but if it does succeed it would come out stronger to 206 complete the rest of gestation (Niswander and Gordon, 1972; Novitski and Sandler, 1956; 207 Vernier, 1975; Warburton and Naylor, 1971 ). This translates in population terms to survival of 208 the strong and culling of the weak (Bruckner and Catalano, 2007; Wells, 2000; Trivers and 209 Willard, 1973) . Differences in the value of the indicators of fetal development, including 210 gestation length, would then occur in relation to the presence or absence of sex specific antigens 211 in the conceptus, as indicated by the neonate's sex. The phenomenon persists at parity three, 212 even more rigorously, and sometimes at parity four. Subsequently, since only a few paternal 213 antigens remain which have not been exposed to the gravida, the implantation selection increase 214 levels off or even reverses. Conversely, this could be due to the fact that some types of maternal 215 antibodies will only develop, if at all, at parity one, two or three (Gualtieri and Hicks, 1985) . 
